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LIQUID SEAL FOR DIVERTING HIGH PRESSURE FLARED GAS JO LOW 
PRESSURE FLARED GAS AND RECOVERY OF LOW PRESSURE GAS 

Padam Singh, General Manager(Production), Head IMPETUS, Oil and Natural Gas 
Corporation Ltd., Mumbai, INDIA. 

ABSTRACT 

In oil processing industries, there are high pressure gases and low pressure gases 
being flared because of technical reasons. At some of the process facilities, 
industries maintain low pressure and high pressure flares separately. The low 
pressure and high pressure gases generally liberates from the following systems at 
oil & gas handling facilities : 

Gas from Low Pressure System 

a. Produced Water Conditioner 

b. Sump Cassion. 

c. Seal Oil of Process Gas Compressors. 

d. Glycol Scrubber in Gas Dehydration Units. 

Gas from High Pressure System 

a" Venting of Safety Valves. 

b. Blow downs 

c. Compressors Suction and Discharge Manifolds. 

In the process, there are knock-out drums (KODs) at the process facilities which are 
placed in high pressure and low pressure flare lines before gas is released to the 
flare stacks. 



>$ By installing the liquid seal after the flare KODs, the gas which is technically flared 
can also be recovered. In the liquid seal, the water can be used and back pressure 
in the flare line can be generated very easily between 0.1 kg/cm2 to 1 kg/cm2 which 
can facilitate recovery of very low pressure gas. The recovery of low pressure gas is 
made possible only by providing the liquid seal and with this approach the concept of 
up i j zero gas flaring can be achieved. During any upset in a system, the liquid will break 
5 " and the liquid gets collected in a liquid holder allowing the gas to go to the flare stack. 
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Since any valve can not be allowed in the flaring, introducing liquid seal is the only 
solution by means of which the low pressure gas recovery is possible. 

INTRODUCTION 

In all the process facilities, the flaring of gas was considered unavoidable since there 
was no foolproof system available to restrict the gas from going to flare stack. 
Generally, the technical gas flaring in oil industries is in the range of 10,000 
Cub.M/day to 50,000 Cub.M/day at each oil and gas handling facility. However, it 
depends upon the complexity of the particular facility. The gas being flared in oil 
industries is generally very rich with heavy hydrocarbons. Therefore, on recovery of 
flared gas if put to the process stream, it produces more value products. 

The flare pipelines are always installed in a slope upto the flare knock out drums 
(KODs) to avoid pockets in the long length pipeline for any liquid. The liquid pocket 
in long length pipeline may create more back pressure in case of more gas flaring 
due to upset in the process. Therefore, the pocket upto KODs are not allowed as per 
the conventional process design. The liquid carried out in the process get arrested in 
the KODs and only gas coming out from KODs are to go to the vertical flare stack 
without carry over of any liquid. 

The liquid (water) seal is designed which is installed after KODs. These liquid seal 
have self content liquid holder which holds the total liquid of the seal when it get 
break and in such situation only gases go to the flare stack. The liquid is made with 
a loop line which contains water or any other liquid. It is installed by providing the 
blind in the flare piping before flare stack. The gas route in such situation also does 
not have any restriction / valve in the pipings except this liquid column in the seal of 
desired level which breaks within second. The installation of such seal does not 
violate the process design safety norms of the process facilities. 

Depending upon back pressure requirement for recovery of flared gas, the liquid seal 
(piping loop filled with water) is designed. For example, if for Low Pressure gas 
recovery the pressure requirement is 0.5 kg/cm2 the liquid in the liquid seal is design 
in such manner so that the water in loop stands with 5 Meters water column. 
Likewise, the piping loop and liquid holder are designed depending upon upstream 
pressure requirement, suction pressure requirement for Low Pressure gas recovery 
system as well as size of flare pipe. 



ADVANTAGES OF NEW DESIGNED LIQUID (WATER) SEAL 



In the oil industries, the flared gases can be recovered only by introducing the 
pressure restriction system in the flared gas piping before it get released to the flare 
stack. It is understood that some of the companies in the world have design Fast 
Acting Valve (opening within three seconds) being installed in the Low Pressure gas 
flare piping after KODs, but such kind of valve can not be fully relied. Any mis- 
operation of such kind of valves or any kind of valves in the flaring system may 
create disaster. Therefore, the newly designed liquid seal is totally foolproof and does 
not have any kind of instrumentation. The newly designed liquid seal have the 
following advantages : 

a. The liquid is safe and foolproof in the gas flaring pipings. 

b. It does not require any maintenance. 

c. The operation and maintenance cost is zero. Only water is required to be 
filled up if the liquid level in liquid holder get reduces beyond the limit. 

d. The Low Pressure gas which is very rich with heavy hydrocarbon can only be 
recovered by installing newly designed liquid seal. 

e. The installation is very easy and since it does not require any maintenance it 
can be installed in any comer of the process facilities. 

f. The installation cost of newly designed liquid seal is less than Rs.5 Lakhs. 
However, this cost depends upon size of the gas flare pipeline. It is 
understood that the cost of Fast Acting Valve as stated above is about Rs.1 
Crore. 

g. As per experience in oil industries, the Low Pressure gas which is rich with 
heavy hydrocarbons if recovered, the value added products value to about 
eight times more than the value of gas. Therefore 1 Cub.M gas if values 
Rs.2.23, the value Added Products from this gas value to about Rs.7.00. It is 
evident, that the installation of newly designed liquid seal in the flaring system 
only could make possible to recover very precious low pressure gas. 
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PRINCIPLE OF NEWLY DESIGNED LIQUID (WATER) SEAL 



The pressure in the flare pipeline is created by installing the liquid column on gas en- 
route. The system is designed in such a manner so that there is no restriction in the 
pipeline and if there is any upset in the process, the water / liquid in the loop gets 
evacuated by the gas pressure and immediately get collected in the water / liquid 
holder as explained in Figure 1, 2, 3 & 4. After process becomes normal, the water / 
liquid from liquid holder comes back to the liquid seal automatically by gravity. 

The liquid seal creates pressure on the following principle : 



10 Meter Water column = 1 kg/cm2 

The newly designed liquid seal does not have any kind of instrument and it is a 
simple mechanical system operates with water level. The recovery of gas by 
providing liquid seal in the flaring system is explained in Figure No.4. 
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